Reactive Oxygen Species Scavenging Potential Contributes to Hypertrophic Scar Formation.
Reactive oxygen species (ROS) can damage macromolecules if not appropriately neutralized by ROS scavengers. The balance between ROS and ROS scavengers is essential to prevent the accumulation of damage in healthy tissues. This balance is perturbed in hypertrophic scar (HTS). Full-thickness wounds were created on the flanks of Duroc pigs at day 0 that developed into HTS (n = 4). Wounds and HTSs were biopsied weekly for 135 d. Total transcriptome microarrays were conducted with focused ROS scavenger analysis. Confirmatory quantitative reverse transcription polymerase chain reaction and immunofluorescence of ROS scavengers: superoxide dismutase 1, microsomal glutathione S-transferase 1, and peroxiredoxin 6 were performed throughout wound healing and HTS development. Total transcriptome microarray analysis identified over 25 ROS scavenger genes that were significantly downregulated in HTS at all time points compared with basal level controls (BL) (FDR<0.01; fold change > or <2). Ingenuity pathway analysis identified multiple ROS scavenging pathways involved in HTS (P < 0.01). Quantitative reverse transcription polymerase chain reaction of representative scavengers confirmed and expanded this finding to the initial phases of wound healing (P < 0.05, n = 4). The protein products of the genes were lower in wound and HTS tissues compared with BL. A balance between ROS production and scavenging must be maintained for normal wound healing, which is perturbed in wounds that heal to form HTSs. We postulate that endogenous scavengers can be administered as a prophylactic or post-treatment to rebalance ROS and attenuate symptoms of scar.